















































































































































































































































































































































Assume that the above networks represent the flows in the State of Minnesota
in small regions (e.g., counties). With the above data it is possible to answer

some of the questions that are likely to arise in practice.

Question #1

For gasoline in January 1974, calculate total amount supplied directly:
a) into Minnesota

b) by a specific primé supplier (e.g., 0i1 Refineries, Thunderbay,
Ontario) into Minnesota

c) to a specific user class (e.g., Greyhound Bus Depot, Minneapolis)
in Minnesota

d) to a specific user class by a specific prime supplier into Minnesota

Computation #1

Network 1 represents the gasoline flows in January 1974. Using this network:

a) Total amount suép]ied directly into Minnesota

7 i=2 t
I I Xijk where t=1 and k=1

3=1 i=1

Total

0+0+. ..+ 500+ 4,000

i

4,500 Gallons

b) Total amount supplied by 0i1 Refineries, Thunderbay, Ontario, into
Minnesota

7 t

X

Total ijk  where t=1, k=1, and i=2
J=1

0+0+0+0+0+0+ 500 + 4,000

4,500 Gallons
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c) Total amount supplied to Greyhound Bus Depot, Minneapolis

t

Xisk

™M O

]

Total where t=1, k=1, and j=6

i=1

0+500+0+0+ 2,500

n

3,000 Gallons

d) Total amount supplied to Greyhound Bus Depot, Mirineapolis by
0i1 Refineries, Thunderbay, Ontario

t

ijk

500 Gallons

Total where t=1, k=1, i=2, and j=6

X

Question #2

For heating oil No. 1 in March 1974, estimate the amount supplied directly
and indirectly (i.e., through distributors) by a specific prime supplier (e.g.,
0i1 Refineries, Thunderbay, Ontario) to a specific user (e.g., St. Mary's |

Hospital, Minneapolis).

Computation #2

Network 9 represents the heating oil No. 1 flows in March 1974.

Total amount supplied to St. Mary's Hospital

d t
Total = 152 Xijk t=3, k=3, and j=5
1 t i=5 t
= ¥ X.. + T X..

j=1 Wk o3 Tk

(Amount supplied directly) + (Amount supplied
indirectly)

(13,000) + (0 + 1,100 + 1,150)

n

(13,000) + (2,250)

15,250 Gallons
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The above estimation is simplified due to the fact that there is only one
prime supplier of heating oil No. 1. Suppose NSP in Superior, Wisconsin also
supplied heating oil No. 1 into the State. Then the above calculation becomes
more involved. In such a case, not all the oil from the distributors may be
due to the 0i1 Refineries, Thunderbay. In this situation the fractions of
0il supply to the distributors from 0il Refineries, Thunderbay, would have to
be calculated from the flow matrix.

Suppose we assume that the fraction of the heating oil no. 1 received by
Gustafson 0i1, St. Paul and Standard Refineries, Rosedale from the 0il Refineries,
Thunderbay, are respectively 0.7 and 0.6.

Now the amount supplies indirectly (through distributors) into St. Mary's

Hospital, Minneapolis, by 0il Refineries, Thunderbay.

Total Indirect = 0 + 1,100 x 7 + 1,150 x .6

n

770 + 690

1,460 Gallons
Therefore, we need to maintain (or compute) matrices of fractjons for

distributors for different energy types from different prime suppliers.

Question #3

For a specific user (e.g., Hertz Car Rental, Minneapolis) estimate the.

BTU equivalent of all forms of energy consumed in February 1974,

Computation #3

Networks 2, 5, 8, and 11 represent the flows in February 1974 for the four
energy types being considered in the example. Assume that the total amounts of

energy types received are consumed.
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Then, the total amount of BTU's consumed by Hertz Car Rental

k=4 i=5 t .
Total = £ z xijk X Yp where t=2 and j=7

k=1 i=1

(v K* @s above, is defined as the BTU conversion factor
for the energy type k) '

(0 + 4,000 +0+0+ 1,982) x e
+ (0+0+0+0+0) x 0

+

(0O + 4,000 + 0 + 600 + 2,268) x e

+

(0 + 1,500 + 0 + 200 + 0) x Yg

(5,982 x y]) + (0 x yz) + (6,868 x y3) +
(1,700 x y4) BTU's.

Therefore, a vector ( yk) of BTU conversion factors for all the energy types

must be maintained.

Question #4
For a specific user of electricity and fuel 0i1 (e.g., Greyhound Bus Depot
of Minneapolis) estimate the amount of fuel oil consumed in February 1974.
a) directly

b) indirectly via conversion of fuel oil into electricity

Computation #4

Networks 5 and 11 represent the flow of electricity and fuel oil re-

spectively in February 1974,

a) Total amount of fuel oil consumed directly by Greyhound Bus Depot,
Minneapolis (Network 11),
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5 t

L Xisk

Total Direct where t=2, k=4, and j=6

i=1

1]

0+1,000+0+ 300 +0

it

1,300 Gallons

Let us assume that 60% of fuel oil consumption is for transformation

into electricity.

15,000 x .60

fl

9,000 Gallons

b) Total amount of fuel o0il consumed indirectly by Greyhound Bus
Depot, Minneapolis through conversion to electricity (Network 5
and 11) can be calculated as follows:

In February 1974 the total amount of fuel oil received by NSP,
Duluth (Network 11)

t
ijk

™~ O

Total Fuel 0il X where t=2, k=4, and j=1

i=1

0+ 7,000 +0= 3,000+ 5,000

I

15,000 Gallons

Assume that 90% of this is converted to electricity. Therefore,
(.90) x (15,000) = 13,5000 gallons of fuel oil was indirectly
consumed by consumers of electricity.

In February 1974 the total electricity distributed by NSP Duluth was:

5 7 t
X Z‘Xijk t=2 and k=4

i=1 j=1

Total Electricity

1,480 mwhr
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The amount of electricity consumed by the Greyhound Bus Depot,
Minneapolis was 10 mwhr (see Network 5).

Thus, the indirect fuel oil consumption by the Greyhound Bus
Depot, Minneapolis was:

Total Indirect Fuel 0i1 = {10 x(13,500)= 97.2 Gallons
(ram)

9
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- APPENDIX X.4

The SYSTEM 2000 Database Management System*

- *Further information about SYSTEM 2000 features and capabilities
are found in [8] and [21].




As the art/science of data management developed, it became evident that
many of the functions associated with the maintenance of a large collection
of computerized data were similar, no matter what the data were. As such, there
occurred a development progression of Database Management Systems (DBMS).
This development began with the "general" program to add and delete records
from files of sequentially stored records, and has progressed to the rather
complex systems we have today.
Specifically, a DBMS is a set of generalized computer programs which pro-
vide for the creation, retrieval, updating, security, and reporting of data
in a general manner. DBMS usually have the following features and capabilities:
® Ability to accept data regardless of its original structure;
® Ability to operate as a stand-alone process and/or from within
some programming Tanguage;
®* Ability to process the "unanticipated" query;
® Ability to maintain security to the data item level;
* Ability to add, change, or delete data at the record, group,

or item level;

®* Ability to provide backup and audit trail facilities.

One of the keys to the generality of the DBMS is the disassociation of the
physical structure of data from the logical structure. In this vein, the user
generally has little or no control over the actual physical storage structure
of his data and has no need for such contro]. Rather, the user presents the
logical organization of his data to the DBMS and has only to concern himself with

that organization, without regard to disks, tapes, card columns, and the like.
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The DBMS selected for use by the REIS Project was SYSTEM 2000 which 1is a
product of MRI Systems Corporation, Austin, Texas. The computer used was a
Control Data Corporation Cyber 74 housed at the University of Minnesota. Being
a generalized system, SYSTEM 2000 can also be installed on IBM 360 and 370
series and the Univac 1100 series computers.

The basic SYSTEM 2000, with selected optional features, provides the capability
for developing information systems tailored to the requirements of the applica-
tion and the user. In SYSTEM 2000, the user defines both the nature and the
boundaries of the database as well as how he would Tike it organized. Since
different types of data suggest different organizations, SYSTEM 2000 provides
the user the flexibility to organize or structure his database in the most
appropriate manner. The following discussion provides a brief overview of the

basic system and some of the optional features.

Basic SYSTEM 2000

Basic SYSTEM 2000 provides the user with a comprehensive set of database
management capabilities. These include the ability to define new databases,
modify the definition of existing databases, and to retrieve and update values
in these databases. |

Basic SYSTEM 2000 also provides archival copies of databases and records
an audit trail of changes made to a database. It is capable of reconstructing
a database by applying the audit trai1, completely or in part, to an archival/

copy of that database.

.. Immediate Access Feature

The Immediate Access Feature provides a user-oriented Tanguage with which
a non-programmer may express his requests for retrieval or updating of a data-

base. The English-T1ike language is easily learned. It includes a complete
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set of easy-to-understand diagnostic messages and is highly suited for inter-

active use from remote keyboard terminals.

ReportIWPiter Feature

The Report Writer Feature enables the user to prepare report specifications
following a set of quickly-Tearned report formatting conventions. The user

specifies column, row and page headings, dates, and footnote captions.

Procedural Langquage Feature

The Procedural Language Feature enables users to manipulate data in a

SYSTEM 2000 data base from a procedural programming language such as COBOL.

This feature provides the mechanism for addressing any part of the database

of interest to the procedural program, to retrieve data in a sequence and

format suitable for procedural processing, and to update the database from

the program. Interrelationships between two or more databases can be established

Lma which permit network data structures to be defined.

Database Structure

what is database? A database is an organized collection of data about
f“ "something." For example, all the inventory records of a company.is a database.
k In the REIS demonstration the database consists of the energy establishments
in Stearns, Benton, and Sherburne Counties.

Generally, a database is structured by the user to solve the user's problems
and to answer his questions. He does this by choosing appropriate words which
will stand for the‘different types of data which he will store. The user stores

numerous quantities of what are called logical entries. A logical entry is all

the information about one of the major items being}stored. A Togical entry is
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what the name suggests, an entry of data logically organized, as well as
Togically related, to the user's problem. A database, then, consists of
the total collection of all logical entries. A database may have many
logical entries or only a few.

SYSTEM 2000 operates on a user defined logical data structure. This data
structure must be in the form of a "tree." A "tree" is defined as a structure
in which each logical entry is made up of data elements having only one parent
and zero, one or more descendants. A simplified pictoral representation of the
tree structure of an energy establishment in the demonstration database is
shown in Figure X.4.1.

By examining the tree structure, the hierarchical relationships of the data
elements or components become evident. These relationships are defined by the
database designer and described to SYSTEM 2000 through a database definition
.or schema. A schema consists of an orderly arrangement of component names
or labels. These labels indicate the type of data which is to be loaded into
the database. They are not the data values; but, instead, they become identi-
fication tags which the user employs in accessing his data. An example of a
component name from the demonstration database is ESTAB NAME or Cl which is
the Tabel for component number one, an energy establishment name in the data-
base. Figure X.4.2 shows the complete schema for the demonstration database.

The selection of particular logical entries and their data sets from the
database is accomplished by qualifying the references to component names in
the schema. The technique of qualifying entries will become evident to the

reader after examining the PRINT, LIST, AND TALLY retrieval commands in the

next section of this appendix.
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NESCRIAFS

SYSTEW RE|EASF WUMRER 2,300
PATA RASE NAMF TS DEMNDA
DEFINTTION MUMRFR 40
DATA RASE CYCIF AT
18 ESTAR NAME (MAE X(20)) .
26 ESTAR TYOE (MAWE X(6)) Figure X.4.2

36 MFA TPMO (INTFRER MUMHFR 9tH}}
49 L IC MO (INTFGE® RUMHER 9999) : .
60 DEALFR NN (THTFGFR NUMMEH Q(S)) Schema for the Demonstration Database
68 STRFFT FSTAR (rONewEY *AME X(15)}) : .o
A® STATF MAMF (NBWF X¥)
92  STATF M0 (INTFAFP KUMBER 99}
10 COUNTY NAMF (RAMF X ()0))
112 COURTY NN (INTFGFH NUMEER @9)
129 GEOQ LDCATION (+OM=KEY NAME X)
139 21pCOnF (INTFGFR NUMHEE 9(R))
169 PHONF MN (MOhewFY SNAME X (8))
158 FIN (NAME X(10))
178 PAD DISTRICT (TATEGER WUNHFR 9)
1% RAOM PEF. DISTRICT (INTEGEH NUMHER 99)
198 RITUMIMONS LIGKRTTE (THTEGEE NUMBFR 99)
208 GAS PRENICTINN SUPDLY LKA (INTERED nUMRFR 99)
21% GAS PRADVCTION S'.PPLY SUu aRFA (INTEGER NUMBER 99)
22% RFGINNAL PSA (TATERER rUMHFR 9)
23% REG PELT COUNCTILS (IMNTFGER NUMMER Q)
24@ POWED SUPPLY BEFA [(IMTFGER NUMEER 99)
25¢ RDC (IMTFGEP AUMRER 99)
269 S§MGA (TNTEGER *UVRFR 9(S))
319  USFR Ci ASS (NAME X(10))
71  CITY (NAVE X(lf))
16% ENERARY TMFO COATACT (RG)
162 EJC pHANF N (rOM=KEY NAVE X(8) TN 16)
169 TITLF (NON=KFY NAVE X(20) IN 16)
1618 PFRSAM NAME (NCN=KEY NAMF X(20) IN 16)
27® INDUSTRY CLASS (PG)
2718 &IC £NPE (NAME XXXX IN 27)
272& IAPUT=NUTPUT CODF (NAME X(5) IN 27)
2R% DATA SOURCE (RAR)
281% FSTAR NATA FOOV¥ (NONeKEY NAME X(10) IN 2R)
2820 DATA Ry (MAME X({10) IN 28)
283@ DNATA DATF (CATE IN 28)
29% OWNER (Pn)
2918 FIRM NMAME (NAMF X (20) IN 29)
292 FIPM STRFET (AON=KFY NAMF X(15) IN 29)
2978 FIRM CITY (NaMF ¥ (15) IN 29)
296® FIPM STATE (nAME XX IN 29)
s9s8 FIPM 712 (INTERER NUMRER 91(S) IN 29)
29ke FIRM CAUMTY (NAMF X(10) IN 29)
297 FIPM TYPF (haMF X(10) IN 29)
2686 OWMEP MEA TNMO (YATERER MUMBER 9(6) IN 29)
2992 OQWMER FIM (NAMF X(10) IN 29)
299e LIf PISTPTHUTICN NO (INTFGER NUMRER 9999 IN 29)
29918 REG NEALER N0 (INTEGER NUMBER 9(S) IN 29)
0% ENERARY TYPEF (FA)
30)¢ ENFRAY TYRE SAWME (NAME X(1m) IN 30)
3078 FEAFRRY TYPE r0ONE (IMTEGER MUMBER 9(S) IN 30)
303e FAERGY CODE FEA (INTFGER NUMBER 999 IN 30)
3048 STARACGF FACT{ITIFS (RG In 30)
30418 STORAGF NFSCFIPTION (NNN=KEY NAME X{10) IN 304)
AN42e  STARAGE CARACITY (INTEGER ANUMBER 9(9) IN 304)
AnsRe HINIT OF MEASURF (NaME X(S) IN 304)
30se FAFRGY IMPUT (PG IN 30) !
3ngle MONTW NUMRER (MAME XX IN 305)
JasPe  YEAP (INTFAER NUMKER 99 IN 305) .
ans3e JNFLAW (RG I+ 305)
308  <UPPLIFR NAME (NAME X(10) IN 3053)
307¢ SUPPLTES MFA AO (INTFGER NUMPER Qté) IN 3053)
30p8  SUPPLIER CPUMTY LOC (INTEGER NUMRER 99 IN 3053)
3nQe TRANGPORT WETHOD (NAME X(1M) IN 23053)
31pe  YYPE COF COMTRACT (MArE X(1M) IN 3053)
311e PRICE (MONFY §9(6),99 IN 3NG3).. .. ..., ..... emmm ot e ememaa
312 QUANTITY (INTEGEW NUMHRFR 9¢(Q) IN 3053)
313e  IMFLOw UNIT OF MFASURE (NAME X(S) IN 3053)
J0Rne PP JER CITY NavE (rAME X(10) IN J083)
Jlee EAFRAY OUTPUY R/ IN 230)
1156 wMOMTW MO CINTERER MUMHER 99 IN 314)
2168  OUTPNT YFAR (NAWE XA In 1314)
217® AUTFLOW (RA IN 318)
31A0 PFSTINATION NMAMF (NAME X (10) IN 317}
3lee pFSTINATION MEA MO (INTEGER NUMBFR 9(6) IN 31T7)
32pe NFSTINATIOY LCC (IMTEGFR NUMREK QG IN 317)
321®  AUTFLCwe TRANSPORT METHOD (NAME X(10) IN 31T)
32Pe OQUTFLOW TYPE CF CONTRACT (NAME X(l0) IN 31T)
3230 YR OW PRICF [MOAEY Su(m) 90 IN 317)
32ae OUTFLOw OUANTITY (INTEGER AUMRER 9(7) IN 31 T)
3250 AUTFLOW I'NTT CF MEASHARF (NaMF X(s) IN 317)
3288  FNN USE JFA CODE (NAME H(6) IN 31T)
3278 IUITFLOW CITY RAME (NAMF X(10) IN 317)
Exive
END SYSTEM 2000
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SYSTEM 2000 Retrieval Commands

This section describes the data access or retrieval commands in SYSTEM

2000.

TALLY Command

The purpose of the TALLY command is to provide statistical information
about the unique values of the data elements stored in the database. For

example, if the user wanted to know what establishment types were contained in

the database and the number of occurrences of each type, the command format is:

TALLY ESTAB TYPE: (or TALLY C2:)

System 2000 interprets the command, accesses the database and builds a
table of the data elements defined to be the establishment types. This table
is then printed out showing the unique occurrence values for establishment
types and the number of establishments in the database with these type codes.

An example of the output from this command is shown in Figure X.4.3

Figure X.4.3 OQutput of Retrieval Command

CHRARRRPRRRARR DR A O R RN

ELEMENT~ ESTAH TYPE

[EZXZEFEEAEESAER RS R ERE S S S

FREQUENCY VALUE

T I

127 DEALLR
29 TERMINAL
3% USER

O n s wm e om e s a2 e e M W W om M e e e

T I e ol

189 OCCURRENCE

- s o oy e o e o e
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PRINT Command

The purpose of the PRINT command is to retrieve data from the database
in a specified manner and output the selected data in a simple sequential list.
For example, if the user wanted to print the entire logical entry for the Avon
0i1 Co. the command would be:

PRINT ENTRY WHERE ESTAB NAME
EQ AVON OIL CO:

SYSTEM 2000 would interpret this command and proceed to qua1ify for
printing only those logical entries, or in this case, establishments that
have the establishment name "Avon 0il Co." The entire set of elements for
the selected establishment would then be printed. The example shown in Figure

X.4.4 is a partial printout obtained from the PRINT command shown above.

Figure X.4.4 Output of PRINT Command

© PRINT ENTRY WHERE ESTAR NAME EN AVON OIL CO:

T« AVON OIL €N

2+ DEALER
I* 106416
4+ 941
5« 6716
Re MN
1% STEARNS
11+ 73
13 ]
Tie AVOYN
371« MOTOR GASOLINE
g2+ 3apa
If51e 1
352« 73
327« 1ARA961
312« APRAP
313« GAL
IaTe 127197
317 £3243
313 GAL
3051« @2
3IAK2e 713
367» 107961
312e 3RAPG
313« (AL
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If the user wanted to know how many establishments in Stearns County were
supplied by the Krebsbach Motor Co. the following form of the PRINT command

could be used:

PRINT COUNT ESTAD NAME WHERE SUPPLIER NAME E0Q KRERSRACH MQTCR €O

- o>

AND COUNTY NAME E0 STEARNS:
CNT 1¢ 1

- oo

The response indicates that there is only one establishment in the data-
base with those particular qualifications. To print that establishment name
the user could input the command:

PRINT C£1 WHERE SAME:
1# TRORECS 8US SERVICE

which prints C1, the establishment component label, where the same qualifications

apply as in the previous retrieval command.

LIST Command

The purpose of the LIST command is to give the user the ability to format
simple reports with titles, column headings, page numbers, and page footings.
Even though the report format may be simple the retrieval request need not be.
The same data set qualification facilities that apply to the PRINT command also
apply to the LIST command.

A sample LIST command is:

LIST/TITLE D(15) DEMONSTRATION DATABASE - STORAGE REPORT, ESTABLISHMENT

NAME, L(11) CITY, TOT STOR, STORAGE, U M, E TYPE/C1, C71, SUM C3042

BY C30, C3042, C3043, C302, OB C1, C71, C302:

The output from this command is shown in Figure X.4.5.
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Figure X.4.5 Output of LIST Command

DEMONSTRATION DATABASE = STORAGE REPORT

ESTAR_ISHMFNT NAME
@

ALRANY COMMUNTITY KOS

PITAL

ALRANY SCHNO| DIST

AVERYTCAN 0IL=SAUK CE
NTRE

AVON OIL €O

BECKFR SCKNOL NIST
HELGRADE CNOP ASSN

RELGRADE SCHOOL DIST

RENTON COUNTY €OOP A
SSN

RIG | AKE SCHQOI DIST
RROCTEN MUNMNICIPAL Al
RPORT

RROOTEN SCHOOL DIST
COLD SPRING SCHOOL D

IST
COMMUNITY O1i

DOWNTOWN 6 SERVICE
EAST SIDE 0IL cO

ELK RIVER MUMIFIPAL
UTILITY '
ELK RIVER SCHONL DIS
T

FARMERS UNION OIL CO

FLYNN AIRPORT

T4/12/18¢

CYTY
ALBANY
ALBANY

SAUK CENTRE

AVON

RFCKER
BELGRADF

BFLGRADE

FOLEY

B1G LAKE
BROOTFN

BROOTEN

coLb SPRING

SAUK CENTRE

ST cLouo
ST CLOUD
ELK RIVER

ELK RIVER

ALBANY

MONTICELLO

70T STOP.

4000
32000

5500
4830000

21000
45000

12000
&2000

4400¢C
22000
23100
28800

20000
1825

40
10000
1250
52000

47000

36000

80000
40

3750n
24000

© 16000

4000
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STORAGE
4000

32000
5500
4830000

16000

5000
16000
13000
16000
12000
10000
10000
20000
12000
12000
12000
20000

2000
12000

ano0o

4000

19100
16000
ARO0
4000
20000
825

1000
40
10000
1250
52000

15000
12000
20000

6000
15000
15000

80000

40

37500
12000
12000
4000
12000
2000
2000

U mM
GAL

GAL
GAL
GAL
LON

GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAL
GAIL
GAL
GAL
GAL
GAL.

GAL
GAL
GAL
GAL
GAL
GAL

GAL
TON
GAL
GAL
GAL

GAL
GAL
GAL
GAL
GAL
GAL

GAL
TOwn

GAL
GAL
GAL
GAL
GAL
GAL
GAL

E TYPE

&322

6372
23003
2000
3000
6000

63272
3000

6000

6322

3000

6000

6322
3102

6342
23200
6322

3000

6000

3000
6000
3000
6000
6322

6322
3000

6000
3102




Additional Features

Some additional features of SYSTEM 2000 which have already been alluded
to include the capability for security down to data element level, back-up,
and syStem diagnostics.

® The security feature allows the data base administrator to set

Timits not only on the accessibility of the data but also on the
copiousness of the retrievals.

® The back-up features of SYSTEM 2000 allow for ease of dumping and

Toading the data base from disk storage to magnetic tape. There is
L also the ability to apply updates to an historical copy of the data

base for recreation of a damaged data base.

Diagnostic messages are a feature usually neglected during program
if development. However, SYSTEM 2000 comes with a complete set of

diagnostic messages for all of the subsystem modules.

i
;
|
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APPENDIX X.5

Phase II Project Tasks




This Appendix specifies the tasks to be completed in Phase II of
the REIS project. Each major heading comprises a sub-project. A report will
be produced for each sub-project and all sub-project reports plus a summary of

Phase II will be combined into the final Phase II report.

A. Overview (Report)

A discussion of the objectives of this phase of the REIS project and

of the system being developed. This repdrt will discuss the system in

total and as an assembly of subsystems.
B. General Design

The objectives of the general design are to resolve remaining design

issues, estimate volumes, prepare specifications suitable for detailed

systems design, and outline plans for implementation
L 1. Supplier subsystem (Report)

Define data requirements
Develop data collection procedures
Define and describe storage schema
Document data validation rules
Estimate data collection and storage volumes
Prepare subsystem flowcharts and general program specifications
Define interfaces with other subsystems:
(i)  Parameter subsystem

"(i1) Energy Flow Network Model
h. Prepare implementation plan including:

(i) development resource requirements
(ii) time table

(i11) conversion plan

Q ~ho OO T

2. User Subsystem (Report)

Define data requirements

Develop data collection procedures

Define and describe storage schema

Document data validation rules

Estimate data input volumes, frequency of data collection,
and storage requirements

Prepare subsystem flowcharts and general program
specifications

oo Tw

-
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3.

4.

5.

g. Define interfaces with other subsystems:
(i)  Parameter subsystem
(i1) Energy Flow Network Model
(i11) Economic Impact Analysis Project
h. Prepare implementation plan including:
(i) development resources required
(i) time table
(iii) conversion plans

Parameter Subsystem (Report)

Define data requirements
Develop data collection procedures in conjunction with
those of the supplier and user subsystems
Define and describe storage schema
Document data validation rules
Estimate volumes (including frequency of change)
Prepare subsystem flowcharts and general program design
specifications
Define interfaces:
(i) Energy Flow Network Model
(i1) External to REIS
h. Prepare implementation plan including:
(i)  development resources required
(ii) time table
(ii1) pilot implementation
i. Implement temporary procedures and programs to begin
collection of parameter value sets

[ ¥ 3]

—+» D a0

«©

Energy Flow Network Model (Report)

a. Define input requirements and coordinate with other
subsystem development tasks
b. Determine and document output capabilities
c. Define capabilities of this subsystem for validation
interactions with other subsystems
d. Prepare program specifications including:
(i) programming language
(ii) input and output data description
(iii) discussion of algorithms to be used
e. Prepare implementation plan including:
(i) development resources required
(i1) testing specifications
(ii1) hardware/software requirements

Reporting Subsystem (Report)

a. Continue user survey begun in project Phase I
b. Analyze joint data collection opportunities and document
to include:
(1)  current or planned energy data by other Agencies
(i1) costs and problems of combining other Agency data
into REIS
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C.

D.

(i1i) potential savings, tangible and intangible, of
such combination
(iv) recommended action in each instance
c. Document system reporting capability:
(i)  routine and exception reports including content,
format discussion, use, and user
(ii) demand reporting capability
(ii1) on-Tine reporting capability and incremental hardware/
software requirements
d. Specify reporting program and/or software requirements
e. Prepare implementation plan including:
(i) development resources required
(i1) time table

6. REIS User Documentation Desigh (Report)

a. Identify REIS information users
b. Classify information users and outline documentation
requirements to support each class identified
c. Prepare plan for the preparation of user documentation
including: ‘
(i)  format
C(i1) time table
(ii1) development resources required

Cost/Resource Analysis (Report)

1. Estimate development costs and resource requirements

a. Prepare detailed requirements by subsystem for:
(i) systems analysis
(i1) programming
(ii1) testing (including machine -components)
(iv) conversion and start up
b. Prepare cost schedules for each subsystem and overall

2. Estimate recurring system costs and resource requirements

hardware and software purchase or rental and amortization
alternatives and associated cost differences

maintenance costs

operating personnel requirements and costs

Qo oo
e o e« o

Overall Implementation Plan (Report)

1. Detailed implementation schedule for the entire project

2. Recommended responsibility assignments among:

a.
b.
c.
d.

Energy Agency

Department of Administration
University of Minnesota
Contracted services
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E. Summary (Report)

The final report will consist of the detailed reports produced during
the span of Phase II of the REIS Project. The summary will identify potential
problem areas and will identify alternatives and decisions required. Finally,
this report will discuss research remaining to be undertaken to continue the

development of energy management information systems.
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